In the title compound, C 23 H 23 ClN 2 O 4 S, the 4-chlorophenyl ring is inclined to the pyridine ring of the isoquinoline group by 71.86 (13) . In the crystal, molecules are linked by pairs of O-HÁ Á ÁO hydrogen bonds, forming inversion dimers, which stack along the b-axis direction. The methyl acetate group attached to the S atom is disordered over two sites in a 50:50 ratio, which appears to prevent close intermolecular contacts between the methyl groups.
Structure description
Many analogues of tetrahydroisoquinolines have been found to possess anti-tumor activity (Lane et al., 2006; Aubry et al., 2007) . They also have the potential to treat Alzheimer's disease (Hu et al., 2008) and are widely studied cytotoxic agents. Berberrubine, a protoberberine alkaloid, exhibits anti-tumor activity in animal models (Kim et al., 1998) . It has also been reported that noscapine, a plant alkaloid, binds to tubulin and induces apoptosis selectively in tumor cells to display anti-cancer activity in ovarian and T-cell lymphoma cancers (Aneja et al., 2006) . These examples demonstrate the utility of the tetrahydroisoquinoline core and why these types of compounds are of great interest. In this context, we report herein on the synthesis and crystal structure of the title compound.
The molecular structure of the title compound is illustrated in Fig. 1 . The cyclohexene ring (C1-C6) of the tetrahydroisoquinoline moiety, has a slightly distorted half-chair conformation [puckering parameters Q = 0.524 (3) Å , = 127.1 (3) and ' = 319.0 (4) ].
data reports
The dihedral angle between the plane of the chloro-substituted phenyl ring (C13-C18) and the pyridine ring (N1/C1/C6-C9) of the tetrahydroisoquinoline moiety is 71.86 (13) . The methyl acetate group attached to atom S1 is disordered over two sites in a 50:50 ratio, which appears to prevent close intermolecular contacts between the methyl groups.
In the crystal, molecules are linked by pairs of O-HÁ Á ÁO hydrogen bonds, forming inversion dimers, which stack along the b-axis direction (Table 1 and Fig. 2 ).
Synthesis and crystallization
A mixture of 7-acetyl-8-(4-chlorophenyl)-1,6-dimethyl-6-hydroxy-3-thioxo-2,3,5,6,7,8-hexahydroisoquinoline-4-carbonitrile (3.87 g, 10 mmol) , methyl chloroacetate (1.09 g, 10 mmol) and sodium acetate trihydrate (1.66 g,12 mmol) in ethanol (30 ml) was heated under reflux for one h. The precipitate that formed after cooling was collected and recrystallized from ethanol to give the title compound in the form of colourless needles (yield 83%, m.p. 422 K). IR: 3455 (OH), 2225(CN), 1740 (CO, ester), 1690 (CO, ketone) cm
À1
.
Refinement
Crystal data, data collection and structure refinement details are summarized in Table 2 . The methyl acetate group attached to S1 is disordered over two sets of sites with equal occupancy although it appears that the methyl carbon atoms may be more highly disordered. Attempts to model additional disorder were unsuccessful so the two-component model was retained.
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Figure 2
A view along the b axis of the crystal packing of the title compound, with the intermolecular O-HÁ Á ÁO hydrogen bonds shown as dotted lines (see Table 1 ). Computer programs: APEX3 and SAINT (Bruker, 2016) , SHELXT (Sheldrick, 2015a) , SHELXL2014 (Sheldrick, 2015b) , DIAMOND (Brandenburg & Putz, 2012) and SHELXTL Sheldrick, 2008) .
Figure 1
The molecular structure of the title compound, with the atom labelling and 50% probability ellipsoids. Only the major portion of the disorder is shown.
data-1
IUCrData ( Special details Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used for estimating esds involving l.s. planes. 121.3 (2) O3A-C22A-C21A 124.7 (5) C7-C6-C5 120.9 (2) O4A-C22A-C21A 112.7 (4) N1-C7-C6 122.6 (2) C22A-O4A-C23A 123.6 (5) N1-C7-C20 113.7 (2) O4A-C23A-H23A 106.1 C6-C7-C20 123.7 (2) O4A-C23A-H23B 107.3 N1-C8-C9 121.9 (2) H23A-C23A-H23B 109.5 N1-C8-S1
119.52 (19) O4A-C23A-H23C 114.9 C9-C8-S1
118.54 (19) H23A-C23A-H23C 109.5 C1-C9-C8 119.2 (2) H23B-C23A-H23C 109.5 C1-C9-C19 121.1 (2) C22B-C21B-S1 116.7 (4)
